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(57) ABSTRACT

There 1s described a monitoring system for monitoring an
apparatus for raising and lowering a person, for example an
item ol adjustable furniture or a hoist. The monitoring system
comprises a memory for recording information relating to the
operational history of the monitored apparatus. Amongst
other information the memory may record periods when
power supplied to an actuator of the apparatus exceeds a
pre-defined threshold, and the number of operations per-
formed by the apparatus. When the number of operations
reaches a pre-determined amount the system can inhibit
operation of the device.

17 Claims, 3 Drawing Sheets
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PATIENT HOIST WITH MONITORING
SYSTEM

This application 1s the U.S. national phase of International
Application No. PCT/GB2006/001323 filed 7 Apr. 2006
which designated the U.S. and claims priority to Great Britain
Application Nos. 0507229.3, filed 9 Apr. 2005 and 0523081 .8
filed 11 Nov. 2005, the entire contents of each of which are
hereby incorporated by reference.

The present invention relates to a monitoring system and
particularly but not exclusively, to a monmitoring system for an
apparatus for raising and lowering a person, for example,
adjustable furniture such as rise and recline chairs and beds,
hoists and stair lifts.

Motorised furniture and hospital equipment such as rise
and recline chairs, articulated beds and bath seats and hoists,
are all designed to lift a maximum allowable load or weight.
In some cases these products are subject to abuse or they may
become non-functional due to deliberate or accidental dis-
connection ol the power input, the motor connections or
switch connections. Consequently, there 1s a need for a sys-
tem which provides an historic validation of the manner in
which the product has been operated.

In accordance with a first aspect of the present invention
there 1s provided a momtoring system for monitoring an
apparatus for raising and lowering a person, the monitoring
system comprising a memory for storing information regard-
ing the apparatus and/or monitoring system.

Preferably, the monitoring system further comprises a
clock and the monitoring system 1s arranged to store 1n the
memory the date indicated by the clock when the number of
monitored operations of the apparatus reads a pre-determined
amount.

Advantageously, this enable a manufacturer of the appara-
tus to use the recorded date as the start date for the warranty
period for the apparatus when dealing with warranty claims.

In a preferred embodiment, the monitoring system moni-
tors the re-charging of a re-chargeable battery for powering,
the apparatus and stores 1n the memory information regarding,
the re-charging of the battery.

Preferably, the memory records information regarding the
cumulative usage of the apparatus and the monitoring system
inhibits the operation of the apparatus when the amount of
cumulative usages reaches a pre-determined amount.

Inhibiting the operation of the apparatus in this way can
prevent a user using the apparatus beyond a point that a
maintenance service 1s recommended.

In accordance with a second aspect of the patent invention
there 1s provided a monitoring system for monitoring the
status of at least one circuit of a device, said system providing
indication means and recordal means for recording at least
one period when power supplied to said at least one circuit
exceeds a pre-defined threshold.

In a preferred embodiment the device 1s an 1item of adjust-
able furniture such as a rise and recline chair or bed, or
alternatively a hoist.

Preferably, the one or more circuits incorporate an actuator,
this actuator either being associated with an individual circuit
or being part of more than one circuit.

It 1s preferred that the operational characteristics of the
circuit, for example the status of the or each actuator 1s dis-
played on a display such as a display panel which can be
mounted either within the momitoring system or on a remote
handset.

It 1s envisaged that the display panel can provide informa-
tion about one or more of the following parameters, for
example, how many times the circuit has been overloaded, the
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time and duration that the circuit was overloaded, and the
levels of overloading either as moments in time of overload-
Ing or as a pattern over a pre-defined time period. By moni-
toring the pattern of operation 1t 1s possible to establish the
mode of operation of the device and gauge whether this 1s
through misuse or through an operator not comprehending
the correct way to use the device.

Preferably, the status of said circuit 1s provided on display
panel having an alphanumeric display, for example a digital
display. It 1s also envisaged that the display 1s 1lluminated, for
example for operators that may be partially sighted.

Preferably, the display 1s provided on a handset 1n commu-
nication with the device either physically or which 1s in wire-
less communication with a recerver or transmitter on the
device. However, 1t 1s envisaged that the display may be
incorporated 1n the device itself, for example 1n a panel of the
arm ol a chair or on a panel on the side of a bed, which 1s
accessible to an operator. It 1s envisaged that if the monitoring
system, an actuator, or any peripheral device connected to the
monitoring system are tampered with or disconnected, this
action 1s also recorded by the system and/or an alarm can be
activated to indicate that tampering 1s, or has occurred.

The display also offers information to the user or to a
operator, such as a service technician, about parameters that
have been monitored for the circuit, which also includes data
about the power available to the motor or motors within the
circuit to establish the work pattern of the motors within the or
each circuit.

Preferably, the system 1dentifies the power value available
to said circuit for example, when the device 1s battery oper-
ated, the level of charge remaining for operation of the device
1s monitored. It 1s preferred that 1f the battery level 1s below a
certain level, an alarm, which may be visual, audible or sen-
sory or a combination of one or more of the aforesaid alerting
means can be used to prompt the user to recharge the batteries
for the device.

It 1s also envisaged that the monitoring system can monitor
whether a person 1s actually 1n contact with the 1tem of fur-
niture and 1f no contact 1s detected, the system can switch to
a power-saving mode. On sensing the presence of a person
sitting or lying on the device, the monitoring system can then
switch to full operational mode.

Preferably, the system records the cumulative usage of
actuators and after a certain level of usage a service technician
can be alerted to check or overhaul the actuators.

It 1s preferred that the data recorded on said system can be
accessed and modified remotely via a telephone modem sys-
tem. It 1s further envisaged that a remote alarm can be acti-
vated to alert a service technician or a carer, such as a nurse 1t
the device 1s operating incorrectly.

Preferably, the recorded data can be recalled via a plug-in
peripheral device such as a computer.

It 1s envisaged that the computer can interrogate the device
over a period of time and download data about use of the
device. Preferably, the device can also upload data so that new
threshold parameters can be set for the device after monitor-
ing a pattern of use. An example would be where a person has
increased 1 weight and the device can be uploaded with data
about the loading levels that are acceptable for a motor taking
into account the person’s weight gain. Further 1f the weight
gain 1s substantial a technician can be alerted to service the
motor on a more frequent basis.

In accordance with a third aspect of the invention there 1s
provided a monitoring system for monitoring an apparatus for
raising and lowering a person, wherein the monitoring system
1s arranged to monitor for a moveable part of the apparatus
being moved into abutment against an object.
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In accordance with a fourth aspect of the invention there 1s
provided a monitoring system for monitoring an apparatus for
raising and lowering a person whereon the monitoring system
1s arranged to present to an operator fault information relating
to a fault detected 1n an apparatus monitored by the system.

A preferred embodiment of the present invention will now
be described by way of example only and with reference to
the accompanying drawings in which:

FI1G. 1a1s a schematic illustration of the monitoring system
incorporating a display;

FI1G. 15 1s a schematic illustration of internal circuitry of
the monitoring system;

FIG. 2 1s a schematic illustration of a handset incorporating,
a display.

Referring to FIGS. 1a and 15, there 1s shown a monitoring,
system 10 comprising a display 11, a power input connection
12 for powering the system, a handset connection 13 and a
plurality of circuit connections 14 to monitor the status of
actuators for example motors (not shown) incorporated
within the respective circuits. The monitoring system 10 1s
also provided with circuitry 20 comprising a processor 20 and
a memory 21.

The display 11 provides fault information such as whether
power has been disconnected, whether motors have been
overloaded, and other operational information such as the
time when a service 1s required. In a preferred embodiment a
plurality of two digit codes are stored 1n the memory 21, each
code being indicative of a possible apparatus fault, for
example

01—current overload when hoist lifting,

02—battery pack fault,

03—power cable faulty/disconnected, etc.

If the monitoring system 10 detects a fault in the monitored
apparatus for which an appropriate code 1s available the code
1s displayed on the display. An operator can then simply
consult an operator’s manual to ascertain the nature of the
tault indicated by the code or telephone a service engineer and
inform the engineer which code 1s being displayed on the
display.

In FIG. 2 the display 11 1s shown mounted to a handset 15
which can be connected to the monitoring system 10 via the
handset connection 13.

The monitoring system 10 1s suited for chairs and beds
which can be configured to assist a person in taking up a
seated or recumbent position, or alternatively, for assisting a
person 1n rising from a chair or bed. For example, a reconfig-
urable motorised chair operated by two motors can be preset
to allow the chair to lift and lower a person weighing 120 kg,
provide a chair recline to support 80 kg, as well as a leg
support capable of lifting and lowering 70 kg.

The monitoring system 10 1s also suited for hoists that
cnable the safe lifting and transferring of infirm, elderly,
disabled or obese patients. Such hoists typically comprise a
support base, a mast, a boom, a lifting mechanism, a swivel
bar and a seat. The mast connects the base to the boom and
supports the lifting mechanism. The boom 1s pivotally con-
nected to the top of the mast, extends over the base and
supports the swivel bar from which the seat 1s suspended. In
use, a patient 1s seated 1n the seat and the lifting mechanism
activated to pivot the boom relative to the mast to raise or
lower the patient. The lifting mechanism may be driven by
any suitable actuator for example, one or more motors.

Whatever type of apparatus the monitoring system 1s used
in conjunction with, by monitoring the power supplied to the
motor or motors, the display 11 can indicate whether the
pre-defined settings have been exceeded. At the same time,
the data can be recorded within the memory of system 10. For
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example, each time a motor or actuator over current event
takes place, the monitoring system 10 can display a warning
indicator and record details of the event 1n 1ts memory.

The stored data can be recalled at any time, either via the
display 11 or via a plug-in peripheral device such as a com-
puter. In addition, the momitoring system 10 provides the
option for remote accessing of the stored data via a telephone
modem system.

Furthermore, the monitoring system 10 can be pro-
grammed to cease or reverse operation 1 a user 1s trying to
move a weight that 1s above a recommended maximum load.

A monitoring system 10 of the present invention, as exem-
plified above, allows the operational history of a motorised
system, for example chair, bed or hoist to be recorded and thus
assessed, to improve its operational function. Additionally,
when the motorised system fails to operate, the user will often
contact the supplier to report the malfunction and request
assistance to repair the malfunction. However, the user of the
system may have deliberately or accidentally overloaded the
manufacturers recommended maximum load or weight limut,
causing damage and malfunction of the system. In such cases,
the monitoring system provides a validation to any claim
against the system, whilst the system 1s under warranty.

The monitoring system 10 can be programmed to deter-
mine and record the cumulative workload of a motor so that
after a pre-determined workload has been reached a techni-
cian can be called to service the motor. This approach for
determining when a service 1s due 1s better than doing so on
the basis of the measured total run time of a motor. This 1s
because more strain may be put on a motor that lifts a rela-
tively heavy weight a relatively small number of times than on
a motor that lifts a relatively light weight a relatively large
number ol times, despite the total run time for lifting the
heavy weight being less than that for lifting the lighter weight.
The display 11 can indicate to a user that a service 1s required.
Alternatively, the momitoring system 10 may be provided
with an LED that lights when a service 1s required.

The momitoring system 10 may also be provided with a real
time clock (not shown) either as hardware or as software. The
clock and associated software may be used to record the
approximate date on which the apparatus used with the con-
trol system 1s put into service by an end user. To achieve this,
the software may count the number of operations performed
by the apparatus and records the date indicated by the clock
when the counted number of operations reaches a pre-deter-
mined number, say ten. The pre-determined number 1s
selected to be high enough so 11 reached it 1s likely that the
apparatus 1s 1n commission rather than merely being tested or
demonstrated. The recorded date may be used as a start date
for the warranty period of the apparatus. Proof of the com-
missioning date of the apparatus would be usetul 1n counter-
ing false claims made by dealers that faulty apparatus had
maltfunctioned during the warranty period rather than after-
wards.

The time indicated by the clock each time a motor or
actuator 1s overloaded may also be recorded. This informa-
tion may be useful in countering bogus warranty claims.
Thus, 11 a user has overloaded a motor multiple times 1n a
short time period, for example, five times within ten minutes
and so caused a motor malfunction, this information 1s
recorded and may be used to counter any ensuing warranty
claim.

The memory of monitoring system 10 may be used to
securely register or store the serial numbers or other informa-
tion relating to the monitoring system 1tself, the particular
lifting apparatus monitored by the system 10, the actuators
designated for use with the apparatus monitored by the sys-
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tem 10, or any peripheral devices connected to the system 10.
It has been known for non-qualified people to replace a faulty
hoist actuator with a working actuator of lower power, for
example a 10000N actuator with a 6000N actuator. This can
cause 1ncorrect and dangerous operation of the hoist. Regis-
tering equipment information in the memory may allow sup-
pliers to identily that changes have been made to original
equipment and thus may assist 1n rejecting warranty claims
that stem from a fault or accident caused by inappropriate
replacement equipment.

As a safety feature, the monitoring system 10 may monitor
the number of times a motor or actuator has been used 1n a
given time period, either under load or no load, and calculate
a cut out point for the motor or actuator beyvond which 1t
should be rested for a time period. When the cut out point 1s
reached, the display 11 indicates to the user that the apparatus
should be lett 1dle for the time period.

The monitoring system 10 may also be arranged to monitor
for a moving part of a lifting apparatus becoming trapped
against another object, thus endangering an occupant of the
lifting apparatus. For example, the monitoring system 10 may
be arranged to momitor for the boom of a hoist becoming,
trapped against a wall or other such surface. This may be
achieved by means of a pressure sensor fixed to the moving
part and connected to the monitoring system 10, for example
by way of a control wire. In operation, 11 the part becomes
trapped against an object, pressure applied to the sensor by
the object 1s detected by the monitoring system 10, which in
response turns oil or reverses the actuator that 1s driving the
moving part. This reduces the likelihood of a trapped boom or
the like springing free under power of an actuator and injuring,
an occupant. The monitoring apparatus 10 may have inputs
for connection to a plurality of pressure sensors each arranged
on a different part of the apparatus.

The monitoring system 10 may be used to monitor appa-
ratus powered by a rechargeable battery. For example, a 24
volt D.C 3 amp/hour rechargeable battery 1s typically used to
power a hospital hoist. Such a battery 1s connected to a battery
charger to recharge, and the charger normally has indictor
lights to show the charging state of the battery. For example,
a red light for when the battery 1s still charging and a green
light for when the battery 1s charged. If an operator continu-
ally disconnects a battery from a charger before the battery 1s
tully charged, that 1s before the green light lights, the battery
will soon degrade. The monitoring system 10 may be
arranged to monitor a charging battery and store battery
charging information 1n its memory. The information may
include the total number of times a given battery has been
charged, the total number of times a given battery has been
incorrectly charged as well as when the incorrect charges took
place. Each time a battery 1s charged the monitoring system
10 may record the time the charge started, the battery voltage
at the start time, the time the charge ended and the battery
voltage at this time.

The monitoring system 10 may be provided with a key pad
(not shown) by means of which an operator must enter a
pre-defined code 1n order to be able to operate the apparatus
monitored by the system. Different codes may be used to
distinguish between a patient and a health care worker
responsible for the apparatus. The patient code may allow
partial use of the apparatus, in other words those functions of
the apparatus deemed sale enough for an un-supervised
patient to use. In contrast, the health care worker’s code
allows full use of the apparatus.

The monitoring system 10 may be programmed to count
the number of operation cycles (1.e one lift followed by one
lowering) of the lifting apparatus and to indicate on the dis-
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play when the number of completed operations 1s approach-
ing the number that necessitates a servicing of the apparatus.
For example, 11 a manufacturer sets a service mterval of 5000
cycles, at 47350 cycles from the last service, the monitoring
system 10 may inhibit the operation of the apparatus and the
display may indicate to a user that a service 1s due 1n 250
cycles and that an appropriate engineer should be called. The
display may then prompt the user to press a particular
sequence of buttons to re-activate the apparatus. After 5000
cycles the monitoring system may again inhibit operation of
the apparatus and the display may indicate to the user that a
service 1s now required and that the apparatus will only oper-
ate a further number of times, say 10, unless the service 1s
performed. The display may then prompt the user to press a
particular sequence of buttons to re-activate the apparatus. At
5010 cycles, the monitoring system inhibits the operation of
the apparatus until a service engineer services the apparatus
and resets the monitoring system 10 to re-activate the appa-
ratus.

Although individual aspects of the mvention have been
described, the invention 1s also intended to cover combina-
tions of the embodiments or aspects described.

The mvention claimed 1s:

1. A patient hoist comprising a lifting mechanism which
raises and lowers a suspended patient, the lifting mechanism
including at least one electrical actuator which moves the
lifting mechanism, and a battery which energizes the said
actuator;

a controller which controls the lifting mechanism;

a monitoring system which monitors a status and/or use of

the actuator and/or one or more parts of the hoist, includ-
ing monitoring power supplied to the said actuator and a
duration of the supplied power;

a clock which outputs a date and time of usage of the said
actuator, including a cumulative period of use of the said
actuator;

an analyzer which compares data from the monitoring
system with pre-stored data, and which outputs an alert
and/or disables the hoist:

a memory unit which records an input to the monitoring,
system, an output of the clock, and an output of the
analyzer; and

a retrieval module which retrieves data stored in the
memory unit, the retrieval module including a display,

wherein the memory unit records a cumulative workload of
sald actuator to determine cumulative strain over time,
and a serial number of the actuator so as to avoid or limit
a use ol unsuitable parts.

2. A patient hoist as claimed 1n claim 1, wherein the moni-
toring system includes a sensor which detects obstruction of
the lifting mechanism, the lifting mechanism being control-
lable by the controller to halt or reverse on receipt of a signal
from the said sensor.

3. A patient hoist as claimed 1n claim 1, wherein the moni-
toring system includes a further sensor which detects an over-
loading of the lifting mechanism, the lifting mechanism being
controllable by the controller to halt or reverse on receipt of a
signal from the said further sensor.

4. A patient hoist as claimed 1n claim 1, wherein the lifting
mechanism includes at least a further said actuator, the
memory unit also recording a cumulative workload of said
turther actuator, an output of the clock relating to said further
actuator, and a serial number of the said further actuator.

5. A patient hoist as claimed 1n claim 1, wherein the moni-
toring system monitors an over current event of the or each
actuator, and the memory unit records the over current event.
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6. A patient hoist as claimed in claim 3, further comprising
a warning indicator which 1s energisable on the occurrence of
the over current event.

7. A patient hoist as claimed 1n claim 1, further comprising
a service mdicator which indicates that a service 1s due and
which 1s operable when the cumulative workload recorded by
the memory unit reaches a predetermined value.

8. A patient hoist as claiamed m claim 1, wherein the
retrieval module comprises a handset on which the display 1s
provided.

9. A patient hoist as claimed in claim 1 wherein the retrieval
module includes a modem which remotely accesses the
memory unit.

10. A patient hoist as claimed in claim 1, wherein the
memory unit stores a number of uses of the lifting mecha-
nism, and stores a specific output of the clock when the
number of uses reaches a predetermined value for a first time,
the specific output of the clock being the start of a warranty
period.

11. A patient hoist as claimed in claim 1, wherein the
memory unit stores a further number of uses of the lifting
mechanism during a predetermined period, the said display
indicating to a user that the lifting mechanism should not be
used when said further number of uses 1n the predetermined
period 1s reached.
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12. A patient hoist as claimed 1n claim 1, wherein the said
battery 1s rechargeable, and the monitoring system can moni-
tor a charging of the battery, battery charging information
being outputable from the monitoring system to the memory
unit for recordal.

13. A patient hoist as claimed 1n claim 1, further compris-
ing a keypad which recerves a code to enable operation of the
lifting mechanism.

14. A patient hoist as claimed in claim 13, wherein a first
said code partially enables the hoist, and a second said code
enables fully enables the hoist.

15. A patient hoist as claimed in claim 1, wherein the
memory unit stores an additional number of uses of the lifting
mechanism, the said display indicating to a user that the hoist
should be serviced when said additional number of uses 1s
reached.

16. A patient hoist as claimed 1n claim 15, wherein the
lifting mechanism 1s resettably disabled once the additional
number of uses 1s reached.

17. A patient hoist as claimed 1n claim 1, further compris-
ing a support base, a mast, a boom, a swivel bar and a seat.
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